Purpose -The purpose of this paper is to examine the effects of the digital divide on e-government development. Design/methodology/approach -The study takes a multidimensional and integrative approach in order to examine the various ways in which different contextual factors affecting the digital divide (i.e. economic, social, political, demographic, cultural and ICT infrastructure) interact to influence e-government development. To test the hypotheses, authors perform a correlation and multiple regression analysis using SPSS. Findings -After analysing several global data sets such as those of the World Bank and the United Nations, the study finds that the digital divide is a multidimensional construct that has a significant impact on e-government development in various ways. In contrast to the consensus view of a correlation existing between economic status on the one hand, and the digital divide and e-government development on the other, this study finds that economic status is not a significant predictor of the digital divide or e-government development. Practical implications -The findings should help inform public policy makers when developing strategies to deal with issues of the digital divide and e-government development by encouraging analysis in a holistic and integrative way. Simply addressing the digital divide alone is unlikely to be sufficient to stimulate an increase in the uptake of e-government. Moreover, our model helps identify areas of strengths as well as weaknesses for improvement. Originality/value -The authors develop a multidimensional and integrative research model to study the digital divide and e-government development and the relationship between the two, and validate the model through systematically testing it with empirical data. This study is among the first to take such an approach. Keywords Government policy, e-Government, Technology adoption, Digital divide Paper type Research paper
Introduction
The results of the most recent United Nations e-government survey of its Member States published in 2012 demonstrated that a significant gap exists in e-government development between the developed and developing nations and across different regions. The survey found that one of the causes of the gap is what it called the "digital divide" (United Nations, 2012). The term "digital divide" is widely used to refer to a marked gap in access to, and use of, Information and Communications Technology (ICT) devices (International Telecommunication Union (ITU), 2011). Bridging the digital divide in e-government development has become a focus of interest to both policy makers and researchers in recent years (Mossberger et al., 2003; Bélanger and Carter, 2009; United Nations, 2012) . However, as noted in a recent study by Wei (2011, p. 170) , "a theoretical account for the effects of the digital divide is currently lacking" although the digital divide has been a public policy issue for over a decade. Helbig et al. (2009, p. 89 ) concluded in their study that "theoretically and practically e-government and digital divide are intertwined social phenomena". This suggests that there is an intricate relationship between the two and, to understand the nature of this relationship, an analysis in its social context is required. Our literature review found that although there is a significant body of literature on the digital divide and e-government development, few systematic empirical studies have been published that explore and test empirically the apparent relationship between the two (Helbig et al., 2009) . We aim to address this knowledge gap in this study. Studies have shown that many factors affect the digital divide and e-government development (Norris, 2001; Van Dijk and Hacker, 2003; Mossberger et al., 2003; Barzilai-Nahon, 2006; Welch et al., 2005; Heeks, 2006; Fuchs, 2009; Grimmelikhuijsen, 2012; Zhao et al., 2012) . In this paper we explain how our multidimensional and integrative approach to the study allows us to obtain a better understanding of the relationship between the digital divide and e-government development.
The next section of our paper presents a brief critical review of the key literature. We use this review to develop a research model from which hypotheses on the causes of the digital divide and limited e-government take-up are developed. The paper then describes the statistical procedure used in our analysis and presents the statistical results, while following sections discuss our findings and their implications for theoretical development and practice. At the end of the paper we identify limitations and make suggestions for future study.
Literature review
The construct and research models of digital divide A considerable amount of research on the digital divide has been published since the 1990s (e.g. Hargittai, 1999; Corrocher and Ordanini, 2002; Barzilai-Nahon, 2006; Dewan and Riggins, 2005; Cuervo and Menendez, 2006; Zheng and Walsham, 2008) . The OECD (2001, p. 5 ) defines the digital divide as "the gap between individuals, households, businesses, and geographic areas at different socioeconomic levels with regard both to their opportunities to access ICTs and to their use of the internet for a wide variety of activities". This definition suggests that the digital divide encompasses two major divides: an access divide; and a use divide, and that the causes of both divides arise from social and economic disparities. This conceptualization has been widely accepted and used by international institutions such as the OECD and the United Nations (2012) .
Researchers have generally analysed the digital divide at one of two levels: either the international digital divide between countries; or the domestic digital divide within
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Digital divide and e-government development countries. At the international level, studies have shown that a clear divide exists in the access to and use of ICT between developing and developed nations. Economic factors such as economic status, and social factors such as educational attainment have been identified as among the main predictors of the digital divide (Hargittai, 1999; Norris, 2001; Kiiski and Pohjola, 2002; Bagchi, 2005 ). An international study of 161 developed and developing countries (Chinn and Fairlie, 2006) found that GDP per capita, telecommunications infrastructure, and the quality of regulation are key factors that explain the digital divide. In a similar study, Guillen and Suarez (2005) analysed the data covering 118 countries during the 1997-2001 period and found that the economic disparity and regulatory and sociopolitical characteristics of countries and their evolution over time contributed to inequity in ICT access and use. When analyzing the digital divide some studies have tended to focus on specific groups of people within a nation who appear especially disadvantaged by the digital divide. Such groups include people on low incomes, people with limited education or low literacy levels, ethnic minorities, the unemployed, the elderly, people in isolated or rural areas, people with disabilities, single parents, and women and girls (Cullen, 2001; Helbig et al., 2009) .
Researchers have tended to analyse the digital divide usually from one of two perspectives: either using one or only a few variables; or, sometimes, using multiple variables. To date, much of the research in this area has focused on analysis using only a limited number of variables, such as the information technology division between haves and have-nots (Sciadas, 2002) . Dewan and Riggins (2005) conceptualized the digital divide as having two aspects: the inequality of access to IT; and the inequality of IT capacity (the ability to use the technology). Wei (2011) argued that the study of digital divide should consider what he called "the outcome divide" in addition to the access and capability divides. Underpinned by social construction theory, other researchers have characterized the digital divide as a multidimensional construct and a complex and dynamic phenomenon, arguing that there are a number of variables relating to the digital divide including individual, community, location, and institutional (Norris, 2001; Van Dijk and Hacker, 2003; Mossberger et al., 2003; Barzilai-Nahon, 2006; Fuchs, 2009) . Norris (2001, p. 4) , for example, argued that the digital divide has three components: the global divide which refers to the disparity of internet access between industrialized and developing nations; the social divide which is the gap between information rich and poor in a nation; and the democratic divide which "signifies the difference between those who do, and do not, use the panoply of digital resources to engage, mobilize, and participate in public life". Mossberger et al. (2003) went further and posited that the digital divide actually comprises four components: an access divide; a skills divide; an economic opportunity divide; and a democratic divide. Van Dijk and Hacker (2003) continued this theme by describing the digital divide as a multifaceted concept of access including mental access, material access, skills access, and usage access. In a later work, Van Dijk (2006) reviewed the mainstream research on digital divide between 2000 and 2005 and classified the research under four successive types of access: motivational, physical, skills, and usage. Van Dijk's research found that, in most developed countries, the gap in physical access seemed to be closing whereas the divide in the other three types of access persisted or was widening. The varying conclusions drawn by earlier researchers in this area suggest that there are no agreed terms by which to define or analyse the digital divide. Indeed, Van Dijk (2006) and Fuchs (2009) pointed out that future research will need rigorous and adequate theoretical frameworks capable of defining and measuring the multiple dimensions giving rise to the digital divide.
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The ITU (2011) analysed the digital divide within a country using three dimensions, namely: access; use; and skills. Vicente and L opez (2006) developed a framework to analyse the digital divide among fifteen nations in the European Union (EU). Key indicators in their framework included the price of ICT access and use, the quality of the services, and the expected benefits from use. It is interesting to note that these authors posited that the digital disparities reflected, by and large, the social and economic imbalances across the countries studied. However, their framework did not include any socioeconomic indicators. Unlike the model of Vicente and L opez (2006) , Bagchi (2005) used a multidimensional model drawing on previous works to study the global digital divide. The Bagchi model contains four types of indicators: economic (e.g. GDP per capita); social (e.g. secondary education average); ethno-linguistic (e.g. ethnic heterogeneity); and infrastructural indicators (e.g. electricity). While this model is more comprehensive in scope than its predecessors, the results of his study showed that ethno-linguistic factors were not a significant predictor of the digital divide, a topic which needs to be further studied in the digital divide literature (Bagchi, 2005) .
Drawing on the extant literature reviewed above, we argue that the digital divide is a multidimensional construct and should be studied in the context of economic, social, political, demographic, and cultural aspects as well as ICT infrastructure. We also focus on the international rather than the domestic digital divide so that the findings of this study will have potentially wider application to international institutions and policy makers. E-government: the concept and history E-government is generally viewed as a multifaceted concept, having different meanings to different constituents. The concept was introduced to public administration in the wake of private-sector adoption of e-business and e-commerce (Gauld and Goldfinch, 2006) . E-government has distinctive technical and commercial features (Fishenden and Thompson, 2012) , and shares many features with e-commerce in terms of offering e-services and online transactions, but it goes well beyond analogies to e-commerce. The World Bank (2008) defined e-government as the use of information technology to improve the business processes and service delivery of government departments and other government entities. Luna-Reyes et al. (2012) posited that e-government has four dimensions: e-services (providing public services), e-management (improving managerial effectiveness), e-democracy (promoting democratic values and mechanisms), and e-policy (developing public policies). Therefore, the development of e-government involves many factors including quality of information, technological infrastructure, organizational and management characteristics, legal and regulatory environment, and economic and social contexts. As in the case of the digital divide, there is an emerging trend that understanding e-government requires it to be analysed using multiple perspectives. Therefore, we adopt a multidimensional view of e-government in our study.
E-government first began appearing in the mid-1990s. Since then it has been embraced by almost all Member States of the United Nations, although there has been significant variation among nations in its development (United Nations, 2012) . International studies (Metaxiotis and Psarras, 2004; Gil-García and Pardo, 2005; Heeks, 2006; Gouscos et al., 2007; Kumar et al., 2007) indicate that e-government is likely to provide citizens with added values of "easier, more convenient, better quality, reduced turnaround times". Furthermore, the implementation of e-government initiatives has
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Digital divide and e-government development been reported as stimulating business process change, increasing internal efficiency, improving levels of information sharing and interoperation, improving innovation and competitiveness, enhancing social inclusion, greater transparency and accountability, and greater proximity to citizens (Scholl, 2001; European Commission, 2005 Kaylor, 2005; Guijarro, 2007) . At the same time, e-government development and the realization of its potential benefits have faced serious challenges due to the complexity of the technology involved, constraints imposed by providers' capacity, and the limited uptake of e-government by citizens.
E-government development and digital divide From a social and economic perspective, the study by Bélanger and Carter (2009) of a group of American citizens from diverse backgrounds found that income, education, age, and frequency of internet use were the dominant factors affecting citizens' intentions to take up e-government services. This finding suggests that disparities in socioeconomic background and computer skills may have a significant effect on e-government adoption. Disparities in e-government take-up also suggest the emergence of a new divide: an e-government divide. To investigate this divide, sociological study has been introduced to e-government research, with factors such as social inequality and poverty potentially being implicated in the digital divide and the e-government divide (Thomas and Streib, 2003; Mossberger et al., 2003; Heeks and Bailur, 2006; Reece, 2006; Gouscos et al., 2007; Helbig et al., 2009; Bélanger and Carter, 2009; Al-Shafi and Weerakkody, 2010; Björn et al., 2012) . However, these studies were either conceptual only or were confined to analyzing only one or a few countries. Based on our extensive search of the relevant literature there appears to have been no global empirical study published which examines specifically the effects of the digital divide on e-government development. It is the intention of our study to address this knowledge gap. It should be noted that the effects of the digital divide are context-based. The factors that affect internet or e-commerce use may not be the same as those that affect e-government use, and the degree that the digital divide has on e-government development may not be the same as those affecting general internet use (Bélanger and Carter, 2009 ). The reasons for this could be that e-government users may have different motivations and purposes from general internet users, and may need to possess more complex skill sets than general internet users. The study by Thomas and Streib (2003) compared general internet adoption with e-government adoption in the USA and found that among internet users, ethnicity and education were important predictors of which internet users would also use government web sites. They found that "the digital divide is even more pronounced among government web site visitors than among internet users in general" (Thomas and Streib, 2003, p. 83) . The most recent empirical study conducted in Germany by Björn et al. (2012) found that there were significant differences in the factors that influenced use among the broad population of, respectively, e-government and the internet. Drawing on this line of argument, we speculate whether other factors such as government effectiveness and government web site content may also affect e-government development.
A multidimensional and integrative research model Drawing on the preceding discussion, we were convinced that a more accurate understanding of the factors affecting e-government use would be likely to result from using a multidimensional and integrative approach. To do this we would need to 42 ITP 27,1 identify reliable and robust data on as many of the factors identified in our literature review as possible with the potential to influence e-government use, while making the results as universal as possible by using data covering many countries. This approach would allow us to examine the various ways in which different contextual factors of the digital divide (i.e. economic, social, political, demographic, cultural, infrastructure, and web site content) interact to influence e-government development. Figure 1 presents our research model based on this approach. Our research model differs from existing models, such as that used by ITU (2011) for the measurement of the digital divide and the model of Bélanger and Carter (2009) for the study of the digital divide effect on e-government usage. While the ITU's model focused on access, use and skills, and that of Bélanger and Carter looked into the effects of socioeconomic, demographic, and skill factors on e-government adoption, our model adopts a multidimensional and integrative approach by studying both the digital divide and e-government development from the perspectives of economic, social, political, demographic, and cultural aspects as well as ICT infrastructure. Moreover, unlike the earlier studies discussed in this paper, our model distinguishes the contributors to the digital divide from the indicators of the digital divide. For the sake of clarity, we take internet use as an indicator of digital divide and other factors as possible contributors.
Hypotheses and measures
This section explains in detail the hypotheses illustrated in Figure 1 and specifies the measures used to test the hypotheses.
Digital divide and e-government development
The preceding discussion suggested that e-government development is affected by the digital divide (Bélanger and Carter, 2009; Helbig et al., 2009; United Nations, 2012) . We, therefore, intend to test empirically the relationship between the two by hypothesizing that:
H1. The digital divide affects e-government development. 
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As discussed in our literature review, various models may be used to define the digital divide. Indeed, how to measure the digital divide appears to vary depending on the primary interests of the researcher. For example, the ITU (2011) measured the digital divide of a country by analyzing three factors: internet access, skills, and internet use, because it considered educational training to be an important factor contributing to the digital divide. The widely accepted OECD (2001, p. 5) definition of the digital divide suggested that it comprised two principal elements: an access divide; and a use divide. We argue that having internet access and skills is a necessary pre-condition to internet use and, therefore, access and skills are contributing factors to but are not, in themselves, indicators of the digital divide. For the purpose of operationalization of the digital divide for hypothesis testing, we have identified internet use as a valid proxy by which to express the digital divide. There are two principal reasons for this. First, this study seeks to examine the various ways in which different contextual factors affect the digital divide (i.e. economic, social, political, demographic, cultural factors, and ICT infrastructure). To do this, we need to examine the relationships between the diffusion (i.e. the actual use of the internet) and the contextual factors. We posit that having access to the internet and/or having the skill to use the internet do not necessarily correlate with actual use of the internet and, therefore, we hypothesize them as being contextual factors (independent variables) for empirical testing while taking the actual use of internet as the dependent variable. Second, due to the numerous definitions of digital divide in different countries, there is a lack of harmonized data available to measure the digital divide at the international level. Vehovar et al. (2006) found that many of the current composite indexes of digital divide take different or even contradictory values. For example, a country may have higher penetration rates of broadband (one of the indicators in the composite index of digital divide) but lower levels of internet diffusion (another indicator in the composite index). Therefore, to avoid possible conflicting results from a composite index, we elected to use a single, but the most important, indicator of the digital divide, namely, internet use. Our study uses the ITU (2011) data on internet use per 100 inhabitants as a robust proxy of the digital divide. The United Nations Department of Economic and Social Affairs conducted six consecutive surveys (once each two years) since 2003 for the purpose of assessing global e-government development. Using these surveys, an e-government development index score was calculated to indicate the level of e-government development achieved by each Member State. We have used the index scores from the latest survey (United Nations, 2012) as the measure of e-government development for the purpose of our statistical analysis.
Economic factors
Economic disparity is generally viewed as a key contributor to the digital divide and e-government development (Norris, 2001; Chinn and Fairlie, 2006; Bélanger and Carter, 2009; United Nations, 2012) . For example, the latest e-government survey of the United Nations (2012) indicated that there was a significant gap between developed and developing countries in e-government diffusion. In other words, richer countries performed better than poorer countries. However, the survey did not measure explicitly the association between economic status and e-government diffusion. To test this possible association, we hypothesize that:
H2a. Economic disparity is associated with the digital divide.
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H2b. Economic development has a positive effect on e-government development.
We selected GDP per capita from the United Nations global study as the economic status indicator because of its clear link in measuring the economic strength of a country as well as being an indicator of a country's standard of living. ICT expenditure as a proportion of GDP can be another robust economic indicator as shown by Norris (2001) . However, these data are not available for most countries and are, therefore, not included in our data analysis.
Social factors
The earlier discussion in the literature review has shown that the level of educational attainment required by individuals to use ICT effectively affects positively the digital divide and e-government use (e.g. Bélanger and Carter, 2009 ). We hypothesize that:
H3a. Education has a positive effect on the digital divide.
H3b. Education has a positive effect on e-government development.
To test this hypothesis, we selected the latest "human capital index" published by the United Nations (2012) as the relevant proxy for national education attainment. This is a composite index encompassing two indicators of a country's aggregate level of education: adult literacy rate; and the combined primary, secondary, and tertiary gross enrolment ratio. An alternative measure of the digital divide could have been done using data on income inequality (GINI) collected by the World Bank (Bagchi, 2005) , however, we were not able to use GINI because a large number of countries' data were missing .
Demographic factors
Research published to date has not demonstrated a consistent correlation between the digital divide and demographic characteristics such as age and gender. For example, Van Dijk and Hacker (2003) conducted a multivariate analysis of Dutch official statistics and found that age and gender have the same significant effect on digital divide as education. On the other hand, the study by Bélanger and Carter (2009) conducted in the USA suggested that age (although not gender) was an important predictor of the digital divide in e-government diffusion. On the basis that women are often underrepresented in schools and the workforce in many developing nations compared with developed nations (World Bank, 2012), we elected to include both age and gender as possible demographic predictors of the digital divide and e-government development. The study by Thomas and Streib (2003) , also conducted in the USA, found that e-government users were more likely to be white, younger, more educated and have higher income than other internet users. Ethnicity or race has been identified by some researchers as a demographic factor that affects the use of the internet and e-government within a country Thomas and Streib, 2003) . Because our study focused on the international digital divide, we elected not to include ethnicity in our data analysis. Our hypotheses in this case became:
H4a. Age is associated with the digital divide.
H4b. Age is associated with e-government development.
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H5a. Gender is associated with the digital divide.
H5b. Gender is associated with e-government development.
To test these hypotheses we used data on age structure and gender ratio between ages 15 and 64 collected and published by the USA Central Intelligence Agency in its Factbook (CIA, 2011) as relevant proxies for age and gender in our analysis.
ICT infrastructure
The extent of national ICT infrastructure indicates the level of ICT advancement, with differences between countries generally viewed as a measure of the national digital divide (Vicente and L opez, 2006; ITU, 2011) . E-government depends on the presence of ICT infrastructure and, therefore, we assume that the level of e-government development of a country is affected by the development of its ICT infrastructure. This led us to hypothesize that:
H6a. ICT infrastructure development has a positive effect on the digital divide.
H6b. ICT infrastructure development has a positive effect on e-government development.
While there are many indicators of ICT infrastructure available, we elected to use those that are most important and relevant to e-government development, namely: fixed broadband; internet access; and secure internet servers. Data on the ICT infrastructure in countries relevant to our analysis have been collected by the ITU (2011).
Political factors
Studies suggest that political factors such as democracy and government regulation can affect the extent of the digital divide (Van Dijk and Hacker, 2003; Guillen and Suarez, 2005; Fuchs, 2009) . According to case studies conducted in three different countries, one of the most important factors contributing to e-government development was the political will and commitment at the highest level of government (Yildiz, 2007; Ahmed, 2002; Olivier, 2002) . The national regulatory environment has also been identified as playing a key role in e-government development (Hambleton, 2004) . Government, in its role as policy and decision maker, undoubtedly has the power and resources to play a critical role in determining internet use and e-government development. Recognizing this role of government, the United Nations (2012) called on the governments of its Member States to reduce the digital divide and increase access to public services by vulnerable populations and distant communities. However, there is not a simple linear relationship between use of the internet and the adoption and use of e-government. In this regard trust in government has been identified as being important to e-government adoption by citizens (Carter and Bélanger, 2005) . Further, Tolbert and Mossberger (2006) found that there was a statistically significant relationship between trust in government and the use of government web sites. Some factors contributing to trust in government have been identified as including integrity, competence, democracy, and transparency of government (Welch et al., 2005; Kovačić, 2005; Grimmelikhuijsen, 2012) . Drawing on this line of argument, we hypothesize that 46 ITP 27,1 government performance may affect the digital divide and e-government development in the following way:
H7a. Government effectiveness and control of corruption have a positive effect on digital divide.
H7b. Government effectiveness and control of corruption have a positive effect on e-government development.
To test this hypothesis we selected two indicators of government performance from the Worldwide Governance Indicators (WGI) project developed by the World Bank (2011): government effectiveness; and control of corruption. Government effectiveness measures the quality of public services, policy formulation and implementation, and the credibility of the government's commitment to such policies, while control of corruption measures the level of government corruption, accountability, and transparency (World Bank, 2011) .
Culture
Studies show that culture (referring to national culture in this paper) has a significant effect on technology diffusion (Dwyer et al., 2005; Tifferet and Herstein, 2010) . For example, Hofstede (2001) states that low-uncertainty-avoidance cultures make greater use of a recent technological innovation, the internet, than do high-uncertaintyavoidance societies. However, the effect of cultural values on e-government development is often neglected in the world e-government literature and official international surveys. For example, the six consecutive e-government surveys conducted by the United Nations took telecommunication infrastructure and level of education (being part of socioeconomic factor) as key determinants of a country's e-government development index (United Nations, 2012). However, the surveys did not consider cultural values, religious beliefs, or social norms, all of which may play an important role in e-government implementation and adoption (Zhao, 2013) . Culture, as a source of acceptable norms and behaviours, may influence online expectations, preferences, and experiences of the public and their attitudes towards e-government (Gefen et al., 2006) . For example, adopting a new concept such as e-government may be regarded in some cultures as being in conflict with the dominant group norm. In this case, people from countries with a strong emphasis on group behaviour may exhibit a lower degree of e-government adoption, while, on the other hand, people from countries where individualism is more acceptable are likely to be more inclined to innovate and adopt new ideas such as e-government (Erumban and de Jong, 2006; Khalil, 2011) . Doney et al. (1998) found that culture is an important factor capable of influencing citizens' trust in e-government. Therefore, we conclude that culture should be included in the study of the digital divide and e-government development. In this regard our hypothesis becomes:
H8a. Culture has an effect on the digital divide.
H8b. Culture has an effect on e-government development.
Culture can be measured in various ways, with two of the most influential culture indexes being Hofstede's culture index (Hofstede, 2001) , and House et al.'s culture index
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Digital divide and e-government development (House et al., 2004) . For our study we have selected Hofstede's culture index because of its larger data set of 84 countries (House et. al . cover only 55 countries). Although research has been carried out using Hofstede's (2001) or House et al.'s (2004) indexes to study the relationships between culture and technology diffusion (Dwyer et al., 2005; Srite and Karahanna, 2006; Zhang and Maruping, 2008) , relatively little has been published using the indexes to identify specifically the effect of culture on e-government development (Kovačić, 2005; Khalil, 2011; Zhao, 2013) . We aim to contribute to this important area. Hofstede measured culture largely from five dimensions (A sixth dimension -indulgence vs restraint -was added later on to his indexes. Because far fewer countries were measured and included, we decided not to include this dimension in our study.) The five cultural dimension indexes are power distance index (PDI); uncertainty avoidance index (UAI); individualism-collectivism index (IDV); masculinity-femininity index (MAS); and long-term orientation (LTO) index. Using Hofstede's five cultural indexes, the study of Zhao (2013) found that individualism (i.e. the extent to which an individual is integrated into a group), power distance (i.e. the extent to which a society accepts the differences and inequalities in power distribution), and LTO (i.e. the extent to which a culture programs its members to accept delayed satisfaction of their material, social, and emotional needs) are significantly correlated with e-government development. This study also found that uncertainty avoidance (UA) (i.e. the extent to which members of a society feel uncomfortable in ambiguous and uncertain situations and take actions to avoid them) as well as masculinity (i.e. the extent of distribution of emotional roles between the genders) are not significantly correlated to e-government development. Based on the findings of this study and the others cited above, we posit that the effects of culture on the digital divide and e-government may vary among its five dimensions and, therefore, it is necessary to test the relationships between each of the cultural dimensions and the digital divide and e-government development (this can be seen in Figure 1 -our research model).
In term of Hofstede's index scores, each index represents a cluster of related values (a dimension), and each country receives a single numeric score for each index. The index scores that are currently available and used for this study comprise 84 countries for the first four indexes (PDI, UAI, IDV, and MAS) and 76 countries for the fifth index (LTO). While no published data set appears to provide cultural index scores for all Member States of the United Nations, using these data we can include a majority of countries and regions of the world.
Statistical procedures
To test our hypotheses (H1-H8), we performed a correlation and standard multiple regression analysis using SPSS, exploring the relationships among several variables that may be related to the digital divide and e-government development. To address the potential problem of multicollinearity in our multiple regression analysis, we examined the variance inflation factors and found that none of the factors tested exceeded 10.0 (see Appendix for more detail). All the case to independent variable ratios in the multiple regression analysis exceeded the preferred ratio of 15 to 1. Table I presents a summary of the variables and measures that we used for the statistical analysis. a strong correlation between the digital divide (measured by internet use) and e-government development (r ¼ 0.908, po0.01). A graphic presentation of the relationship between the two is presented in Figure 2 . This result supports our hypothesis H1.
Results
This table also suggests that the variables which were significantly correlated with the digital divide include economic (r ¼ 0.730, po0.01 for GDP per capita), social (r ¼ 0.673, po0.01 for education), demographic (r ¼ 0.192, po0.05 for gender; and r ¼ 0.620, po0.01 for age), political (r ¼ 0.858, po0.01 for government effectiveness; and r ¼ 0.795, po0.01 for corruption control), and infrastructure factors (r ¼ 0.601, po0.01 for server; r ¼ 0.848, po0.01 for internet access; and r ¼ 0.861, po0.01 for broadband), and two of the cultural dimensions: power distance (r ¼ À0.516, po0.01), and individualism (r ¼ 0.675, po0.01).
As to e-government development, significant correlations were found to exist between e-government development and economic (r ¼ 0.673, po0.01 for GDP per capita), social (r ¼ 0.816, po0.01 for education), demographic (r ¼ 0.151, po0.05 for gender; and r ¼ 0.697, po0.01 for age), political (r ¼ 0.848, po0.01 for government effectiveness; and r ¼ 0.754, po0.01 for corruption control), and infrastructure factors (r ¼ 0.541, po0.01 for server; r ¼ 0.828, po0.01 for internet access; and r ¼ 0.808, po0.01 for broadband), and two of the cultural dimensions: power distance (r ¼ À0.498, po0.01) and individualism (r ¼ 0.587, po0.01).
To further explore the correlations and identify any significant predictors affecting the digital divide and e-government development, we conducted a multiple regression analysis. Table III summarizes the regression results for the digital divide and Table IV for e-government development.
The regression results demonstrate that government effectiveness, broadband, internet access, education, gender, and age were all significant predictors of the digital divide. These variables accounted collectively for about 89 per cent of variation (R 2 ¼ 0.885). Internet access was identified as the best predictor (b ¼ 0.327, po0.01) followed by broadband (b ¼ 0.323, po0.01). However, surprisingly, we found that GDP per capita was not a significant predictor, together with corruption control, and secure server (see Table III for detail). Notes: *po0.05; **po0.01 Internet use as a proxy for the digital divide in this study was again found to be significantly associated with e-government development (b ¼ 0.306, po0.01). But GDP per capita, secure server, internet access, broadband, and gender were not significant predictors.
To examine whether culture has an effect on the digital divide and e-government development, we focused on three variables: culture, digital divide, and e-government development. (2001), only individualism (IND) was found to be significantly correlated with the digital divide (measured by internet use) (b ¼ 0.611, po0.01). However, three out of the five cultural variables were found to have a significant effect on e-government development. They were individualism (b ¼ 0.561, po0.01), LTO (b ¼ 0.235, po0.01), and UA (b ¼ 0.182, po0.05). In summary, as shown in Table VI , the results of our statistical analysis sustained our hypotheses H1 (digital divide and e-government development), H3a and H3b (education), H4a and H4b (age), H5a (gender in relation to digital divide), and H7b (political factor in relation to e-government development). Hypotheses H6a and H6b (infrastructure), H7a (political factor in relation to digital divide), and H8a and H8b (culture) were partially sustained, while hypotheses H2a and H2b (economic factor) and H5b (gender in relation to e-government development) were rejected.
Discussion
Digital divide -A multidimensional construct As discussed in our literature review, there is a multitude of conceptualizations of the digital divide in the extant literature. Researchers split on whether the digital divide should be explained primarily based on one factor (e.g. ICT infrastructure or economic (Norris, 2001; Van Dijk and Hacker, 2003; Mossberger et al., 2003; Barzilai-Nahon, 2006; Fuchs, 2009; Billon et al., 2009) . Bagchi (2005, p. 50) explained that the digital divide is "a sociological phenomenon reflecting broader contextual factors such as existing social, economic, cultural, and learning inequalities". Bruno et al. (2010, p. 17) argued that "the digital divide is a complex, dynamic, multifaceted concept". The findings of our study support this argument, and we conclude that ICT infrastructure is only one of the factors that affects the extent of the digital divide in a country, and that political, social, demographic factors, and culture are all associated with the digital divide (see Table II for the correlation test results). This finding verifies the conceptualization of the multidimensional nature of the digital divide. The finding also suggests that our holistic approach to the effect of digital divide on e-government development is correct.
Economic factors and digital divide
While some studies have suggested that economic wealth is one of the key factors explaining the digital divide (e.g. Norris, 2001; Chinn and Fairlie, 2006; United Nations, 2012; Cruz-Jesus et al., 2012) , our research findings did not support this consensus view. Our statistical analysis showed that although economic status correlated with all the variables except for some of the cultural variables in our bivariate correlation results (see Table II) , it was not a significant predictor of the digital divide in our multiple regression test when multiple variables were examined (see Table III ). Unlike other research that uses composite indexes which often include a number of ICT Hypothesis Sustained Rejected
H1:
The digital divide affects e-government development | H2a: Economic disparity is associated with the digital divide Â H2b: Economic development has a positive effect on e-government development Â H3a: Education has a positive effect on the digital divide | H3b: Education has a positive effect on e-government development | H4a: Age is associated with the digital divide | H4b: Age is associated with e-government development | H5a: Gender is associated with the digital divide | H5b: Gender is associated with e-government development Â H6a: ICT infrastructure development has a positive effect on the digital divide 
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Digital divide and e-government development indicators as well as internet use to measure the digital divide (ITU, 2011), we selected a single variable -internet use -to measure the digital divide (see our justification for this in our preceding discussion). Economic factors may have a significant impact on the establishment of and access to ICT infrastructure but may not be the key factor that determines the actual use of ICT because other factors such as government support, education and training, and culture may be more directly related to the digital divide than the economic status of a country. Drawing on a cross-country database, the study of Liu and San (2006) found that national disparities in ICT adoption are caused by more factors than simply that of GDP, and suggested that factors other than economic development affect the degree of internet use. This finding supports our argument that the digital divide is not simply a matter of economic disparity but rather a multidimensional construct (e.g. Barzilai-Nahon, 2006; Fuchs, 2009; Billon et al., 2009 ).
Effects of digital divide and other factors on e-government development
The results of this study provide empirical evidence that the digital divide has a significant impact on e-government development, which supports the conclusions of most earlier studies (Thomas and Streib, 2003; Mossberger et al., 2003; Heeks and Bailur, 2006; Reece, 2006; Gouscos et al., 2007; Helbig et al., 2009; Bélanger and Carter, 2009; Al-Shafi and Weerakkody, 2010; Björn et al., 2012) . Our results also demonstrate that, like the digital divide, e-government development is affected by many contextual factors which, in turn, confirms the validity of our multidimensional approach to the study. It was not really surprising to find that the social, political, demographic and infrastructure factors that influence the digital divide were also generally associated with e-government development. This finding indicates that, in order to understand the effects of the digital divide on e-government development, we must examine the effects of other important contextual factors that influence the digital divide as well as e-government development.
Of the set of contextual factors we identified, the social, political and cultural factors were found to have greater impact on e-government than on digital divide (see Table III -V) . This finding highlights the importance of education, government, and culture in implementing and adopting e-government services. From the supply side, the commitment and leadership of government as the provider of e-government services as well as being the policy maker are crucial to e-government development (Ahmed, 2002; Olivier, 2002; Yildiz, 2007) . For example, a government's policy and practice regarding investment in ICT infrastructure and education directly affects the level of e-government development. The study by Gant (2008) suggested that the degree of e-government development could be explained in terms of the perceived administrative benefit from adopting e-government services, the political nature of online applications, the government's organizational capacity in adopting new information technology, and the diffusion effect of e-government service technology. In this regard, it is imperative that government has the organizational and technological capacity to provide citizens with effective and efficient e-services.
From the demand side, earlier studies suggest that citizens' attitude and intention to take up e-government services are influenced by their cultural orientations (Kovačić, 2005; Zhao, 2013) . Our study provides further empirical evidence about the association between culture and e-government development. We have shown that, of the cultural dimensions described by Hofstede (2001) , individualism is the best predictor of e-government development, followed by LTO and UA. People in countries where 54 ITP 27,1 individualism is a dominant characteristic tend to be more innovative and more likely to accept new ideas and technology (Erumban and de Jong, 2006) . The fact that e-government is a relatively new concept involving new technology adoption may explain why e-government development occurs more quickly among cultures that embrace notions of individualism (Zhao, 2013) . Our study also confirms that there is a positive correlation between LTO (Hofstede's fifth dimension) and e-government development. This result is consistent with the empirical study of Aykut (2009) . He found that European countries with high individualism and/or LTO cultures were more willing to adopt e-government than the countries with a collective culture and/or short-term orientation culture. Unfortunately, his study was limited to European countries only. There is evidence that people in countries with a LTO tend to have a longer vision and a more forward-thinking mentality (Hofstede, 2001) . We conclude that it is this LTO that makes people more willing to take up e-government because they see it as their country's future, and they value the long-term benefits that e-government might bring to them. In terms of UA, our study found that there is a negative correlation between UA and e-government development. In this case the reason may be that people in low-uncertainly-avoidance cultures tend to take more risks and are more likely to embrace the uncertainty associated with implementing and adopting e-government.
Recent studies by Bélanger and Carter (2009) and the United Nations (2012) suggest that the variations in e-government development among nations are largely correlated to economic development. However, our empirical testing shows that economic status (measured by GDP per capita) is not a significant predictor of e-government development. There are good reasons to explain these different findings. Compared with other factors, namely, social, political, demographic and cultural factors and ICT infrastructure, economic factors may play only a secondary or indirect role in e-government development. In other words, economic wealth may not necessarily lead to high e-government development. For example, the e-government development index of the oil-rich countries with high GDP per capita in the Middle East region varies significantly with some countries being ranked higher (e.g. the United Arab Emirates being in 28th place and Bahrain in 36th) and the others significantly lower (e.g. Kuwait in 63th place and Oman in 64th place) in the most recent United Nations E-government Survey (United Nations, 2012) . This phenomenon may reflect the multidimensional nature of e-government development where many factors are likely to come into play.
Contributions, implications, limitations, and future research Theoretical contributions and implications
There exists a serious theoretical and operative challenge in the study of the effects of the digital divide on e-government development, given that there are many conceptualizations of the digital divide and some inconsistency in defining it in the extant literature. The study by Helbig et al. (2009) found that the current literature on each of the digital divide and e-government seems to run in parallel with relatively little interaction between the two. Our study has attempted to address this limitation. Specifically, our study makes three key theoretical contributions. First, we develop a multidimensional and integrative research model to study the digital divide and e-government development and the relationship between the two, and validate the model through systematically testing it with empirical data. Although many models have been developed to study the digital divide and e-government development separately,
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Digital divide and e-government development the literature lacks analysis which employs a multidimensional and integrative approach (Luna-Reyes et al., 2012) . Second, our multidimensional and integrative model has enabled us better to understand how and why e-government development can be affected by the digital divide through a range of contextual factors. Thus, our model paves the way for the development of effective models to measure the digital divide and e-government development in a holistic way. As noted by Van Dijk (2006) , Fuchs (2009 ), Helbig et al. (2009 ), and Bruno et al. (2010 , current research lacks rigorous and adequate theoretical models to define and measure the complex and multidimensional nature of digital divide and e-government. Third, and contrary to prevailing understanding, the results of our study suggest that the economic status of a country does not reliably predict its level of digital divide and e-government development. In other words, although economic status appears to be important from a resource point of view, its significance wanes when political, social, cultural, and infrastructure factors all play a part. Further empirical study of this intriguing finding may lead to a theory capable of explaining the interplay among these variables.
Implications for practice
This study has significant practical implications. First, this study has demonstrated that the digital divide and e-government development are interrelated because they share the same dimensions and factors. This finding should help to inform public policy makers when developing strategies to deal with issues of the digital divide and e-government development by encouraging analysis in a holistic and integrative way. To enhance e-government development, any strategy needs to focus on tackling the digital divide. However, as found in this study, there are some variations in terms of the effects and the extent of the effects of the variables associated with the digital divide and e-government development. Therefore, simply addressing the digital divide alone is unlikely to be sufficient to stimulate an increase in the uptake of e-government. Second, the model we have developed and tested through this study allows both a country-based study to identify key areas for improvement and a cross-country study for benchmarking. For example, for a single country-based study, the model can be used to ascertain the most significant factors that encourage or hinder a country's e-government development. If the issue is one of government effectiveness, initiatives and endeavours by e-government providers may need to concentrate on the usefulness of e-government services such as the relevance and quality of government information, and online security. If it is a cultural issue, governments can improve their e-services by making them more engaging, interactive, and personal to address a country's or region's cultural norms. For a cross-country study (e.g. at the regional or international level), policy makers can use the data generated from our model to compare the performance of their country with others according to individual factors such as education, government, economy, and ICT infrastructure, and embrace relevant practices from other countries with similar cultures to bridge the digital divide and develop e-government. Third, our finding suggests that there is no simple direct relationship linking economic factors with the digital divide and e-government development. In other words, simply increasing investment in ICT projects may not directly lead to increasing the use of ICT and e-government diffusion. In this regard it appears that more needs to be done by governments in terms of education and training, and understanding and accommodating the behavioural character of its citizens and their cultural norms.
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Limitations and future research As often occurs when undertaking multi-nation analyses, the main limitation in this study was data availability. Our selection of variables and measures related to the digital divide and e-government was dependent on the availability of data as well as the authority, reliability, and currency of data sources. For example, we were not able to use the income inequality (GINI) index of the World Bank due to the lack of current data available on most countries. While this limited to some extent the depth and breadth of our study, we do not believe that it compromised the validity of our analysis. Earlier published research suggested that citizens' attitudes may determine their use or non-use of the internet and e-government services (Warkentin et al., 2002; Seyal and Pijpers, 2004; Carter and Bélanger, 2005; Van Dijk, 2006; Doong et al., 2010) . Fuchs (2009) called it "motivational access". For example, people who own or have access to computers and have the skills to use the internet and e-government services still may not do so because they do not see the relevance of, or do not trust in, government web sites. This psychological aspect of the digital divide is often neglected in digital divide literature (Fuchs, 2009; Bruno et al., 2010) . Although citizens' behavioural intention towards e-government services has been widely examined, it has been usually done by drawing on the concept of various technology acceptance models such as that of Davis et al. (1989) without sufficient attention being given to social, political, and cultural factors (Lean et al., 2009) . Due to the lack of relevant data for a global study, we could not test and verify the relationships between attitudinal variables and other contextual variables through this study. Future research is needed to incorporate attitudinal variables into a research model (e.g. Figure 1 in this paper), which may lead to a new theoretical account for how attitudinal variables interact with other variables.
Conclusion
As e-government reaches its maturity, the digital divide becomes a central issue in e-government development around the world according to the most recent survey report of the United Nations (2012). Our study makes an important and timely contribution to tackle the issue. The findings of our study highlight the important point that both the digital divide and e-government are complex, dynamic, and multifaceted phenomena. Therefore, if a full understanding of the digital divide or e-government development is desired, it is important not to attempt to explain the environment by restricting empirical studies to one or a limited number of factors. The multidimensional and integrative model that we developed and used in this study has demonstrated the feasibility and validity of conducting empirical studies in a holistic way.
